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Introduction
Chronic kidney disease (CKD) represents one of the greatest public health challenges in the 21 st century and is associated with an important cardiovascular morbidity and mortality [1, 2] . It has a major impact on healthcare costs and world productivity particularly in low-income countries where the young people are the most concerned [3] . Early detection combined with an adequate management of patients are the best strategy to fight this disease.
In Africa, though we assist to a rising awareness of health authorities about CKD burden, prevention and management programs are still difficult to elaborate because of the scarcity of epidemiological data at population level [3, 4] . Most of current data come from nephrology departments in specialized hospitals in big cities and there is very little information in rural populations [5] .
This study aimed to assess prevalence of chronic kidney disease (CKD) in urban and rural areas of Saint-Louis, northern region of Senegal.
Methods

Study design:
We performed a community-based cross-sectional survey in Saint-Louis (northern region of Senegal). All individuals aged =18 years and living in Saint-Louis since at least 3 months were eligible to participate in the study. Hypertension was defined as a systolic blood pressure of 140 mm Hg or more, diastolic blood pressure of 90 mm Hg, any prescription of antihypertensive medication in the past two weeks, or any selfreported history of hypertension [7] . Fasting blood glucose (FBG)
was measured with a glucose oxidase method. Diabetes was defined as FBG = 1.26 mg/dL, by prescription of hypoglycemic agents despite fasting plasma glucose, or any self-reported history of diabetes [6] .
Physical inactivity was defined as less than 30 minutes of moderate activity per week or less than 20 minutes of vigorous activity three times per week, or the equivalent.
Serum creatinine was measured with Jaffe's kinetic method and glomerular filtration rate (GFR) was estimated with the MDRD equation [8] . Urinary albumin excretion (UAE) was first screened using strips and positive cases were confirmed by a quantitative dosage in the 24 hours urine output. CKD was defined according to National Kidney Foundation classification [9] .
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Results
A total of 1047 individuals were interviewed and 1037 had a complete questionnaire and were kept in the study (response rate of 99%).
Fifty three percent of them lived in urban areas and 60% were female. Table 1 presents demographical, clinical and biological characteristics of participants according to their living areas.
Compared to rural population, participants from urban cities were older, more educated, more active, and more likely to be women.
One participant out of ten reported a relative with a history of renal disease. Cardiovascular risk factors such as hypertension, diabetes and obesity were frequent among the whole population with a significantly higher prevalence in individuals living in urban areas ( Table 1) .
Overall adjusted prevalence of CKD in the total population was 6.1% (95%confidence interval between 4.7% and 7.6%) with 3.5% of individuals presenting with albuminuria > 1g/L. Chronic kidney disease prevalence in women (5.7%) was lower than in men (6.9%). A linear increase with age was found in CKD prevalence (p for trend = 0.03). In the subgroup of people aged > 60 years, 14.3% presented CKD (Figure 1) .
Surprisingly, people living in rural areas showed a similar prevalence of CKD compared to those in urban cities (respectively 7.6% and 5.0%, p=0.08) even though early stages 1 and 2 were more frequent in urban areas (Figure 2) . Eighty three percent of people with CKD in rural areas and 62.7% in urban areas were not aware of their disease before the study.
In the univariate analysis, CKD was significantly associated with hypertension, obesity, physical activity, familial history of kidney disease and age group ( Table 2) .
After multivariate regression analysis, only age and high blood pressure remained significantly associated with CKD while diabetes, familial history and obesity failed to reach statistical significance ( Table 3) .
Discussion
This study is the first one that assessed in a sample of Senegalese population the burden of CKD particularly for the early stages (1 and 2) which are often not seen by specialists at hospital [10] .
Globally, prevalence of CKD is estimated to 10% but there are many variations between countries and within the same countries [11] .
In sub-Saharan Africa, epidemiology of CKD in general population is difficult to estimate because of possible confounding due to heterogeneity of study populations, design and methods used to define CKD (1). Community-based studies are very scarce and most of previously reported data come from hospital records [2, 3] . CKD prevalence in our population was lower than previous reports from community-based studies in Ghana (13.2%) [5] and Kinshasa (12.4%) [12] . This study also confirmed the increase of CKD prevalence with age already described in other populations [1, 3] .
However, the level of increase was less important compared to US population where more than 20% of people aged >60 years have CKD [13] .
As expected, our results found less than one quarter of CKD patients who were aware of their disease particularly in rural areas were education level is lower and people do not easy access to healthcare services. Similar low rates of awareness had been commonly reported in other populations [14] and even health workers [15] . More efforts are needed to sensitize governments and populations about the disease burden [1] .
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However, only age and hypertension independently correlated with CKD while other risk factors. Some risk factors like infections, genetic predispositions and environmental or herbal toxins were not evaluated in this study but they might play a prominent role in African populations [16, 17] .
Interestingly, one CKD patient over nine in our study was detected at early stages where therapeutic interventions are most efficient [2, 10] . In developing countries, diagnosis of patients at ESRD has a limited interest because a few proportions of them will have access to renal replacement therapy with a lot of difficulties [18] .
In order to achieve long-term reduction of CKD morbidity and mortality, early detection and prevention at population level are the best cost-effective strategy because conservative treatment has limited public health impact [2, 4, 19] . Developed countries spend 2-3% of their health expenditures for management of ESRD patients who represent less than 0.03% of patients [20] . The situation is probably worse in low-income countries where healthcare expenditure is often very low and the majority of ESRD patients die because of dialysis inaccessibility [3] .
This study has many limits due to its cross-sectional design, inferences about causality or direction of association should be made with caution.
Nevertheless, it gives an insight on the epidemic of CKD in the northern region of Senegal. More longitudinal studies are urgently needed to produce reliable data about CKD incidence, prevalence, and risk and progression factors in sub-Saharan African populations [1, 3] . Integrating CKD in other chronic diseases programs could be an interesting approach to increase coverage of screening and awareness in populations. However, mass screening might not be beneficial from a public health perspective because of potential overdiagnosis of cases that will undergo unnecessary investigation or referral to secondary care and the high cost for the healthcare system [21] . Also, cost-effectiveness of current preventive interventions should be assessed in relation to the local socioeconomic context particularly in rural areas [1, 4] .
Conclusion
This study reveals a high prevalence of chronic kidney disease in northern region of Senegal. Urban and rural areas are similarly concerned and awareness rate is very low among populations. Early asymptomatic stages are the most frequent and associated risk factors are hypertension and aging. Integration of CKD screening to routine general medicine visits would improve early detection and management of patients with renal diseases. 
